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1	Introduction
In RAN4#110bis, a WF [1] on band n28 was discussed but not agreed due to the concerns from operators in Japan. In this paper, we share our view on how to move forward.
2	Discussion
2.1 Overview
The following issues have been discussed for band n28 during the Rel-18 WI:
· PC2 RSD for 1Tx and 2Tx
· PC2 A-MPR requirements for NS_18
· PC2 A-MPR requirements for NS_17
· Requirements for spurious emissions for UE co-existence
The last three issues were initially discussed under dual-duplexer assumption, and later considered for full-duplexer implementations.
The PC2 RSD requirements for band n28 are completed [2].
For NS_18, the PC2 A-MPR for BW=5MHz to 30MHz have been agreed and captured in WF [3].
For NS_17, it has been agreed that no A-MPR is needed for dual-duplexer implementations [4].
For full-band duplexer implementations, however, there’re still open issues regarding NS_17 and UE co-existence requirements.
Observation 1: The evaluation on PC2 for band n28 under dual-duplexer assumption has been completed for the Rel-18 WI.

2.2 Impact of the full-band duplexer
For NS_18, RAN4 has agreements [3] on PC2 A-MPR for all n28 CBWs up to Rel-18, which are applicable for both dual-duplexer and full-band duplexer implementations.
For NS_17, several companies have provided evaluation results and corresponding proposals [5][6][7][8]. It’s clear that a UE would need A-MPR for PC2. Among them, three companies also proposed A-MPR for PC3.
Observation 2: For NS_18, the same A-MPR requirements are applicable for both duplexer implementations. For NS_17, A-MPR is needed for PC2, FFS PC3 for full-band duplexers.
Concerns have also been raised for how to meet the requirements for spurious emissions for UE co-existence as shown below.
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This clause specifies the requirements for NR bands for coexistence with protected bands. Unless otherwise stated, the spurious emission for UE co-existence apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5.3.2-1: Requirements for spurious emissions for UE co-existence
NR Band
Spurious emission for UE co-existence

Protected band
Frequency range (MHz)
Maximum Level (dBm)
MBW (MHz)
NOTE
n28, n83
E-UTRA Band 1, 4, 22, 32, 42, 43, 50, 51, 65, 66, 74, 75, 76
NR Band n77, n78, n100, n101
FDL_low
-
FDL_high
-50
1
2

E-UTRA Band 1
FDL_low
-
FDL_high
-50
1
19, 25

E-UTRA Band 2, 3, 5, 7, 8, 18, 19, 20, 25, 26, 27, 31, 34, 38, 39, 40, 41, 52, 71, 72, 73
NR Band n79, n105
FDL_low
-
FDL_high
-50
1


E-UTRA Band 11, 21
FDL_low
-
FDL_high
-50
1
19, 24

Frequency range
470
-
694
-42
8
15, 35

Frequency range
470
-
710
-26.2
6
34

Frequency range
662
-
694
-26.2
6
15

Frequency range
758
-
773
-32
1
15

Frequency range
773
-
803
-50
1


Frequency range
1884.5
-
1915.7
-41
0.3
8, 19
NOTE 15:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
NOTE 34:	This requirement is applicable for 5 and 10 MHz NR channel bandwidth allocated within 718-728 MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission bandwidth less than or equal to 30 RB with RBstart > 1 and RBstart < 48.
NOTE 35:	This requirement is applicable in the case of a 10 MHz NR carrier confined within 703 MHz and 733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz applies.



It can be seen that the requirement of -26.2 dBm/6MHz for 470-710MHz overlaps with that of NS_17. And NOTE 34 implies that the network scheduler should apply certain restrictions on the RB allocation. If such restrictions are followed, no A-MPR would be needed even for full-band duplexer implementation. And the applicable frequency range for NS_17 should be modified.
Proposal 1: Clarify the implication of NOTE 34 for band n28 in the requirements for spurious emissions for UE co-existence, and check whether operator’s network follows the requirement in NOTE 34.
It was pointed out by Qualcomm in [7] that the -42dBm/8MHz specified for frequencies below 694MHz is the most challenging requirement to meet.
The conclusion therefore has been that -42 dBm / 8 MHz specified below 694 MHz is the most challenging requirement to meet. For PC2 operation there are two options to handle that requirement

Option 1: With sufficiently good filter rejection the requirement can be met without specification changes
Option 2: Specify a new NS which allows A-MPR for this requirement


Observation 3: Further study is needed to confirm whether a new NS and corresponding A-MPR are needed for full-duplexer implementation to meet the requirements for spurious emissions for UE co-existence.
2.3 Consideration for Rel-19
Based on the above discussions, there’re open issues on supporting full-band duplexers on band n28, which cannot be completed in the timeframe of Rel-18. Additionally, new channel bandwidths were proposed for band n28 [1], which can be enabled by full-band duplexers.
Proposal 2: RAN4 to study and specify requirements for new channel bandwidths and PC2 for band n28 in Rel-19 by considering at least the following aspects:
· PC3 REFSENS for new channel bandwidths
· PC3 A-MPR for NS_17 and NS_18 using full-band duplexers
· PC2 RSD and PC2 A-MPR for both 1Tx and 2Tx
· Spurious emissions for UE co-existence

3	Conclusion
In this paper, we have summarized the progress on supporting PC2 on n28, and shared our views on the remaining issues. 
Observation 1: The evaluation on PC2 for band n28 under dual-duplexer assumption has been completed for the Rel-18 WI.
Observation 2: For NS_18, the same A-MPR requirements are applicable for both duplexer implementations. For NS_17, A-MPR is needed for PC2, FFS PC3 for full-band duplexers.
Observation 3: Further study is needed to confirm whether a new NS and corresponding A-MPR are needed for full-duplexer implementation to meet the requirements for spurious emissions for UE co-existence.
Proposal 1: Clarify the implication of NOTE 34 for band n28 in the requirements for spurious emissions for UE co-existence, and check whether operator’s network follows the requirement in NOTE 34.
Proposal 2: RAN4 to study and specify requirements for new channel bandwidths and PC2 for band n28 in Rel-19 by considering at least the following aspects:
· PC3 REFSENS for new channel bandwidths
· PC3 A-MPR for NS_17 and NS_18 using full-band duplexers
· PC2 RSD and PC2 A-MPR for both 1Tx and 2Tx
· Spurious emissions for UE co-existence
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